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4 

HjoopeicH ne ot Bo on ca k Mmiuioo6pa0ance f 
npejonuBBVBo am oopafiorxH onepcnrii a rpy- 
6*x Bj Moxer 6bm xgdoimombo npw oicaina- 
Ttmifoi oCpafioTKo tmrauupweaaa onepcmi 
ipyO 0u naxponnesMo ■ ronmRKba ncra* 
net MeroAOM fle^opMamtoHHoro npaTxmm* 
(AopHoaaioui). 

VbBBCTBB mcfpyMCRT ana paaaa<n TpyG, co- 
jvpacamH* CTyneinatyw onpaatcy c funpecco 
b4xxwkh iu MB© n*t>opMJipy»iUK>oi KOflBUBXH. 
ta oca onpBBKa BunormeBB iWTHHBpwiBCxaj 
pacwoca, a crctacax onptaxa - panwaawc 
oraepcnu, m Topaax Konea - pajounuibM 
nam. cooOotiioutweca c oTBepcnwMa oapaBKK. 
HacTpyMorr chb6bcch cacreMoU nofliw pa<Jovi 
xmaxocth a oCpaaoaaKHMe onepcnuiMX n nasa- 

MH KUUilM UK 

Fuflrnjrrejifcnon cmbokoh Mcxcuy noBepxHoenn 

Tpytiu n pa6oRMMM KonMPMM npn paSore rro- 

ro HHCTpyMeim TOJiacTCH napoBOM croft, 06- 

pmjyvancHCJf b pc3yjn»T3Tc rarpeBa pt6o^cM 

jkbuxkoctu b nonocTM bu crpyMc irra no Tcwne- 

patypM !f3pOo5pa30BlHM«, OH pa60T3CT TOJTfcKO 
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mo npcflBBpHrtcnBHO HarpCTOMy no TCMncpatypM 
roprero fle+opMnpoaaiwa Metaiua tpyfibu 

HCAOClaTKOM^ 3TOn> HHCipyMCHTB »jwctca* 

to, *io una noaroroBKH k paoort oh Tpe oy- 
er BtpfljQCM pBOOVH JOWKOCTMO nOTOCTH H 

5 opejtBiparenBHoA pa3fla<w 3axonHoro kohw 
tpyou. Ha auxone » rpytu nocnc okojw 
km npoaccca paaaa<m HHCTpyMCHT HarpeBacTCB 
AO tcMnepaiypw Bwuie napoo6paioBanju pa6o- 

<*A XHgKOCTH, WtO BbOMBBCT OnpcacnCHHWC 

10 HcyQoOcTBB npw wcnnyaTaaHH. ToqHocn* o6pa- 
ooncjf OTBepcncft TaxHM HHCipyMCHTOM hcbm- 
ooKia* 

Uenk .«3o6peteHiu - hobmuichhc ica^ecm 
o6pa6onai. 

15 nocnaneHnaa ucn* flocTKraeTca xeM, ^to h> 
bccthnh HHcrpyMCHT, coiKpxauoiH no/iy» on- 
paBKy c HacaxeHHMMW Ha hcc ne^opMHpyo- 

UOCMM 3JICMCHTBMH, B CTCHKaX KOTOpOH BNnOJI- 

hchm pawiamHMc otbcpcthb, a na Topuax 

70 fl C<jK>pMHpyiOUHX anCMCHTOB, 06paiUCHHMX OflHH 

k npyroMy, - panHarnHbte naaw, a xaKwe h> 
Toqianc paOoqcH mnnxocTH an* nonavn ec « 
o6pa30B&HHwe otbcoctm>imii h naiaMM Kaiw/ibi, 



j 059H73 
CH*6»ceH CMOinwpoBainfWM b pacToqxe onpae- 
KM C B03MO*HOCTblO occboto ncpcMciuciow no 
hum iutokom c nopumcM, na HapyxHOH no- 
BtpxHocTM Kotoporo BtmojiHCHa KOjaucBiii npo- 

TOHK8, COCZD!HCHHaif C nOJIOCTblO OJTOKa H C 5 

orofMM M3 pajwamrfux otbcpcthm onpaBKH, a 
rionoctb urroKa cochkhch3 c hctoihhkom pa6o- 

«!CH XOMKOCTH, B K3MfCTBC KOTODOH HCnOflbSO- 

Ban a cMajuBaioiuaa wnjcocTb. 

lb <Kpre*e noxasaH o6uikh bha npcnjiarats to 
Moro HHCTpyMeim, pa3pc3^ 

HucTpyMCKT conepacHT Kopnyo-onpaBKy 1, no 
och onpaBKH BunomttHo ujtmwipinecKoe ot- 
BepcTHC c paaMcmcHHbiM a hcm nonBipwoiM 
*3jicmchtom - nonuM uitokom 2 c nopuweM, is 
BkinojiHeiiHbiM aaortHO co uitokom. Ha nopui- 
11c BMnonfieHa Kom>ueBaa npoTowa e, coenn- 
iieinum c nonocrwo z hit ok a. B cTCHxax orf- 
paoKH npcaycMOTpcHLi pajotajibiate OTBcpcnw 
a njw nonBoju cMa30<moH xhukocth k nasaM w 
6 11a Topuax jue<{>opMnpyiouiHx sneMCHTOB 3. 
UItok, ymnonntmtDk c bo3Modkhoctwo bo> 
BpaTHo-nociynaTCJibHoro odiokchiw b nonocm 
onpaBKH oiHOCHTcniHo pawanbHMX OTBepCTHM 
b crtincax, npcncnoBaTcm»HO pacnpenenaeT no- 2J 

TOK CM33OTH0H ftOUXOCTH K 30H3M 0<5pa60TKB. 

Pa6o<Dte 3HCMCHIW 3 c yBcmnHBaiounwHM 
k Bbuony rpfaMeTpaMn nocaaceHM na hkjihhu- 
pHMccKyio «Qcn> onpaBKH, iuiothoc npHxanie 
flpyr k npyxy paGowx dhcmchtob h ynepxaHHe^ 

MX B T3JC0M COCTOflHHH ODCCTlC^HBaCTOI raJcKOH 

4, HaBranKBaKwieifCH Ha nepenHioio <acrb on- 
paBKH. 

Pa6oxy HHcrpyMcnra mo*ho npocnenjfib Ha 
npHMcpc oopaooiKH oTBtpcnw fOUMcrpoM 
70*°'^mm npn npoTflnmaHHH aaroTOBKH » rpy" 
6u c nxaMetpoM oTBCpcTHH 67 mm h Tonnni- 
hoh crcmoi 10,5 mm, Maicpaaji - njipKom* 
khoohcbhh «nnas Mapxn 3-125. 

06pa6dTKB np0H3B0OTTCJI HB BC pTRXaJIbHOM 

npccce Moflwni n-6330 c yauuicM 100 tc 
MiicrpyMCHT 3aKpcnjwcTCH b bcpxhch TpaBep- 
cc npecca, oTBepcrae b Tpy6c paanawt Ha 
pa3Mcp 70*°' fl flo* c Ha6opoM pa6owx sjicmch- 

TOB X. Hapy«HWMH JXHflMCTpaMH COOTBCTCTBCHHO: 

67,50; 68.75,7035; 70,55; 70,06 * 70,08 mm. 45 
ripn o6pa6once Hapyaoarft joiaMCTp TpyCw yse- 
jnratBacTCJi no 90 mm, ynpyra* ycajoca coctsb- 
jwer 0,47 - 0,52 mm, BcmrwHa ynpomcHHO- 



ro cnofl - 1000 1 100 mkm. npH iiBHtfe- 
hum HHCTpyMCHTa BHM3 npH nonxoae K Bepx- 
HeMy Topuy saroTOBKH 5 b uttok nocrynad 
CMa30?niaij xwiucocTb (Macno HHflycTpHanbHoe 
20-30), KOTopaa HanpaBJiJicTCH wpc3 pajmanv 
in>ie OTBcpcnw b onpaBKC k pajwamHMM na- 
3aM Ha topuax ncpBoro ncc^opMnpywuiero 
ancMeHTa. IlpH nocncflyroweM jirhxcchmh HHcrpy- 

M«HTa BHH3, UITOK nCDCMCUiaCTCH BBCpX H 

nocnwBaTcnbHO pacnp^ncnuci cMasoMHyw xouv 

KOCTl K flC<J)OpMHpyi0UlHM 3J1CMCHTaM. IlpH 06» 

parooM xoac HHcrpyMCHTa ujtok B03BpamaeK« 
b hiokhcc HcxonHoe nono^cHwe, ncTajib H3Bn^ 
xaeTCH H3 onopHoro ciaKana h umcn noBTopji- 

CTCH. 

3KOHOMHMCCKHMT xtfXKI OT HCnonb30BaHHJI 

npeanaraeMoro HHCTpyMCHTa npH H3TOTOBJichhh 
KOMiuieKTa flcrancH na annapaT cocraBJWCT 
50 twc py6. 3a ctct yMCHMUCHHH nprnrycKOB 
npH oKowiaTCJibHOH o6pa6oTxc h 3aMCHbi one- 
pauHH pacTO«ocH OTBcpcnw Ha Ae<t>opMauHOH- 
Hoe n poTflrnB aHMC 6ca chhtwi Meranna. 



OopMyna h3o6pctchhh 

MHCTpyMCHT ana xojiootoh pa3na«m Tpy6, conep- 
xcauxHA nonyio onpaBicy c nacaxccKHMMH Ha nu fl^ 

(^OpMHpyiOaXHMH 371CMCHTaMH, B CTCHKftX KOTO- 
pOH BbOIOUHCHM paHHaJTbHMe OTBCpCTlW, a Ha 

Topuax ActJwpMHpyiomHx sjicmghtob, oCpataeH- 
hhx ohhh k flpyroMy - pajrataniHwc naaM, a 

TBKtte HCTOTOHK paOOTCfi XCHflKOCTH flW nOflB* 

qn ee b oopasosaHHue oracpcnwMH h nasaMH . 

XaHaJIM, O t JI H U » W H H! C « TCM, 

to), c utnhio noBMUKHH* KanccTBa o6pa6oTXH, 

OH CHaGwCH CMOHTHpOBaHHMM B nOJIOCTH ODr 

paBKH c BOOMOXHOcnio occBoro nepcMeweHM 
noJTWM uttokom c nopuiHCM, Ha HapymoA no- 
BcpxHocTH KOToporo BunonHCHa KonwjcBaji npo- 
To<nca, cocaHHCHHaa c nojiocnto urroKa H c 

OHHMM R3 paOHaJItHMX OTBCpCTHft, 8 nOHOCTb 
UTTOK8 COCAKHCH3 C HCTOMHHKOM paOOieA *3Wr 
KOCTK, B K81CCTBC KOTODOM HOI0nb30BaHa CM3- 
3bIB810m8JI aOQUCOCTb. 

HcTOnHHKH HH()>OpMaiOfH, 
ITpHWm»te BO BHHM8HHC HpH 3KCnepTH3C 

1« Abtodckoc cBHflCTenbCTBO CCCP 614862, 
KJi. B 21 O 41/02, I3.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1], 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0. 120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000- 11 00 \im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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